The present study was aimed to assess the growing stock of Timergara forest subdivision which was a part of Dir lower forest division (Pakistan). The study area was divided into two different climatic zones (i.e. sub-tropical sub humid and sub-humid temperate zones) on the basis of altitudinal considerations. A total of 43 sample plots are taken in the forest area of 8480 hectare with random sampling technique representing 0.5% of the total forest area. Each sample plot size was of one hectare. In each 100 × 100 m (1 ha plot), number of trees, diameter, age, height, increment, form factor and volume were measured. An interrelation between the diameter (independent variable) and all the other dependent variables (volume, increment and height) were found. At the end, volume tables were made which suited the local conditions as the ones used before were not suited to the local conditions.
Introduction
Volume of all living trees having more than a certain diameter at breast height in a forest or wooded land is considered as growing stock. It is usually measured in cubic meters (m 3 ). It includes the stem from ground level or stump height up to a given top diameter, and may also include branches above a certain diameter [1] . Presently, about 5% of the country's land is under forest cover which is too much less if seen on internationally acceptable standard. But these too much short resources are also subject to extinction due to erosion, sedimentation and other disturbing processes. In spite of reclamation efforts, large areas remain plagued by these problems [2] .
The assessment of growing stock means determining species composition, stocking and stand density, age, and size of trees. Stocking is the qualitative term which designates the relative occupation of the site by trees while stand density means degree of stem crowding within a stand.
Due to scarcity of forest resources, there is a need of very careful utilization of forests resources. We have to find a limit at which we can get benefits from the forests at present times as well as in the future. In order to find out the present condition of existing forest growing stock, forest inventories must be prepared periodically to find out the quantity of harvestable wood volume on sustained basis. The present study focuses on the assessment of the forest growing stock of Timergara forest subdivision, suggesting future management and preparation of local volume tables of dominant tree species which suit the local conditions for future sustainable management of the regional forest.
Materials and Methods
The present study was conducted in Timergara forest subdivision of Dir lower forest division. The area had once vigorous vegetation but now, the vegetation is very poor due to human interruption and disturbances as well as natural phenomenon. Temperature of the area varies considerably during different months of the year and during the same months at different localities of the area. The average minimum temperature at Timergara in December is 5.2˚C and mean maximum in July is 35.8˚C at the same station. The average annual rainfall at Dir and Timergara is 1431 mm and 685 mm respectively. Dir and Barawal valleys receive maximum precipitation in the form of snow during winter. Snow generally starts at the end of November on the upper reaches and descends downwards as the temperature falls in winter [3] .
The forests growing stock is assessed through different methods. As assessing growing stock is of a simple and easy process, there are several methods for its calculation. About all the methods varies from the other in one way or the other. Some of the methods used by different peoples in different times are the following.
The volume of forest growing stock has been estimated using auxiliary information derived from relay scope or ocular assessment [4] . The floristic composition, structure and natural regeneration have been studied in three 50 × 50 m plot each in undisturbed, disturbed-invaded and disturbed forests [5] . Tree species diversity and floristic composition of a tropical seasonal rainforest was found which is based on a census of all trees with diameter at breast height [6] . Applied statistical and geostatistical analysis was used to analyze the regeneration diversity and the spatial distribution of the regeneration of tree species in natural forests [7] . The variable relationship between tree age and diameter at breast height for natural forests using eight fir-coniferous and broad-leaved mixed stands plots [8] . The determination of the structural composition of a deforested area of Chittagong, Bangladesh based on diameter and height class distribution [9] . The relationship between tree height and diameter has been studied by Chong [10] . They prepared individual tree height-diameter curves of larch-spruce-fir forests to predict the height of the individual tree from diameter at breast height. Similarly [11] , used sampling technique for making stand inventory. The accuracy and precision of stand-level inventory were found to be moderate, although the costs and time spent in field work were considered to be fairly high. Systematic sampling technique was used for the analysis of vegetation of the forest and to describe the structural and floral composition of the vegetation [12] . The regeneration, density and size class distribution of trees was found through the use of permanent sample plots [13] .
Keeping in mind all the above methods, Random sampling technique was used to select sample plots. The sample plots were taken in a way that they were the true representative of the whole forest, i.e. plot had trees of all age classes and had the major species present in the forest. The total forest area of 8480 hectare was sampled with a sampling intensity of 0.5%, [14] . Thus in total of 43 plots were taken according to the decided strategy. All plots were of one hectare. Then total number trees/plots, total number of species/plot, trees diameter, tree height, trees age and trees increment were done for all the plots.
Results and Discussions
Results indicated that there are mainly two tree species in the study area, i.e. Chirpine and Kail. Chirpine was distributed over the whole study area while Kail was confined only to Rabat. Chirpine is the leading tree species of the area with a composition of 50.33% followed by Kail with a composition of 44.03% while the presence of other species (Quercus, Eucalyptus) was 5.6%. The location wise composition of species was also determined. The results showed that Kail is the leading specie of Rabat, i.e. 64.5% followed by Chirpine with a composition of 35.5%. Talash is covered mostly by Chirpine with a composition of 88% while other miscellaneous trees cover about 12% area. Asbanr is also covered by Chirpine, i.e. 80% while the remaining 20% is covered by Quercus and other species. Results show that Chirpine is the most dominant specie of the area followed by Kail.
Tree density data showed that highest tree density is in Rabat which was 27.27 trees/ha, and the lowest was that of Talash which was 8.5 trees/ha while in Asbanr, it was 17.125 trees/ha. The overall tree density was found to be 33.33 trees/ha. Species wise tree density showed that the highest tree density was that of Chirpine (20.79 trees/ha) and the lowest was that of Quercus (1.83 trees/ha) while that of Kail was 18.18 trees/ha.
The relationship between tree diameters at breast height (dbh) was also found out which showed that there is a highly significant inverse relationship between tree diameter at breast height (dbh) and tree density. This indicated that the tree density decreases with an increase in tree diameter. So this is very important to reduce number of trees per unit area for healthy growth of forest crop so that trees can grow in diameter.
The forest growing stock data was collected from the three sites with respect to their densities. The denser area was that of Rabat followed by Asbanr while Talash has lesser density. The species wise density shows that Chirpine has the highest tree density (20.79 trees/ha) followed by Kail (18.18 trees/ha) while other miscellaneous species have very low density (1.83 trees/ha).
Frequency (the number of occurrence of different species in the area) was also found out. The data collected from all the sampling area showed that Chirpine was the most frequent specie (55.09) followed by Kail (41.70) while other miscellaneous tree species (e.g. Quercus spp. etc) has a very low frequency (3.75).
The overall data shows that average crop height is 15.04 m. The specie wise tree heights showed that Chirpine tree has the maximum tree height i.e. 15.5 m while the average height of Kail is 14.48 m. The height data of all the trees was compared with the diameter. The data showed a positive relationship between the two which means that height of the trees increase with an increase in diameter of the trees. Although, after a certain period i.e. after completing the rotation period or near it, the relationship may not remain the same and there may occur some variations. But up to large extent, there remains a positive relationship between the height and diameter of the tree.
Increment of all the trees falling in the sample plots was found. This was found out through dividing the length of woody core by 10 (year). These increments were arranged according to the diameter class which ranges from 20 -86 cm. The overall data showed that average diameter at breast height point (dbh) is 32.186 cm.
The specie wise trees diameter shows that Kail tree show the maximum tree height i.e. 32.33 cm while the average height of Chirpine is 32.05 cm. The overall increment data was compared with the diameter of the trees. The comparison showed a negative relationship between the two, i.e. the increment decrease with an increase in diameter/age. This is clear in Figure 1 and Figure 2 . This means that more increment occurs in trees of smaller diameter/less age while less increment occurs in trees of more diameter. The age of all the dominant tree species was found with the help of annual rings counting. The rings were mostly visible through naked eye. But in some cases, if the rings were not clearly visible, magnifying glass was used to see the rings. The ages of different species varied significantly from each other. The ages of sampled trees of different species showed that the ages of trees of Pinus rhoxburghii ranges from 5 -94 years while the ages of sampled trees of Pinus wallichiana had an average age range of 10 -96 years.
On the bases of all the data collected, volume of all the individual trees as well as that of the trees of all age classes was also found out. This volume and all the other data is used to make volume tables ( Table 1 and Table  2 ) for the species present in the area.
